Two isofunctional aspartokinases (EC 2.7.2.4) exist in fresh root tissue of carrot (Daucus carota, cv. Oogata sanzun). The threoninesensitive portion constitutes about 70% of the activity; the lysinesensitive, less than 20%. Culture of slices of carrot tissue for 3 days reversed the ratio as the lysine-sensitive activity preferentially increased. Inhibition by threonine and lysine was additive in both enzyme preparations from fresh and cultured tissues. The activities were resolved into two distinct fractions of different sensitivity to threonine and lysine by DEAE-Sephadex A-50 column chromatography.
In the biosynthetic pathway of aspartate family amino acids, i.e. threonine, lysine, methionine, and isoleucine, aspartokinase, ATP: L-aspartate-4 phosphotransferase (EC 2.7.2.4), catalyzes the first reaction by which aspartate is converted to /8-aspartylphosphate in the presence of ATP and Mg2+. This enzyme has been known as a regulatory enzyme under sophisticated control in bacteria (15) . Two distinct aspartokinases, each specifically inhibited by either threonine or lysine, have been highly purified and characterized in Escherichia coli (14) . In certain other bacteria, aspartokinase are, in contrast, cooperatively inhibited by threonine and lysine (15) .
In some higher plants, an enzyme exists which is cooperatively inhibited by threonine and lysine (1, 16, 17) or lysine and methionine (13) , whereas other plants have been reported to have only one aspartokinase which is inhibited by either threonine (2) or lysine (3, 4) . The latter cases pose a serious problem with respect to metabolic control over balanced production of amino acids of the aspartate family, since the presence of excess threonine or lysine could shut off the whole pathway (4 In both preparations from fresh and cultured tissues, the per cent inhibition observed in the simultaneous presence of both threonine and lysine was approximately equal to the sum of the per cent inhibitions when threonine and lysine were added separately. Additivity was not observed in the combination of threonine and homoserine, or lysine and homoserine, in which inhibition caused by threonine or by lysine was essentially unaffected, or rather lowered by the simultaneous presence of Table II . Additive inhibition of aspartokinase from fresh and cultured tissues of carrot root by threonine and lysine
Partially purified preparations of aspartokinase from fresh tissue and the tissue cultured for 3 days in liquid medium were assayed in the presence of L-threonine, L-lysine, and L-homoserine (HS), either alone or in combination, each at 5 mM. homoserine, although homoserine itself was slightly inhibitory when added alone.
Alanine, isoleucine, and valine have been reported as activators of aspartokinases from seedlings of pea (2) and corn (3) . In carrot aspartokinase, however, these amino acids were without effect, or, slightly inhibitory.
Resolution of Threonine-and Lysine-sensitive Aspartokinases by DEAE-Sephadex A-50 Column Chromatography. An aspartokinase preparation concentrated from 150 g of carrot tissue before culture was applied to and eluted from a DEAE-Sephadex A-50 column (Fig. 3) . The majority of aspartokinase activity which was inhibited by threonine was eluted at a concentration of potassium acetate of about 0.4 M, whereas the lysine-sensitive minor fraction was eluted at about 0.5 M.
In the case of a preparation from cultured tissue, the corresponding two activities were eluted at almost the same salt concentrations as for those from the tissue before culture, respectively.-However, the threonine-insensitive (lysine-sensitive) activity was the major enzyme component (Fig. 4) . There was an additional small fraction of activity which was less sensitive to either threonine or lysine (fraction 40-50 in Fig. 4 Under such circumstances, therefore, the possible minor component might be overlooked unless plant material from more than one physiological state was chosen, and unless the methods for enzyme preparation and assay of enzyme were sensitive enough to detect it.
In E. coli (15) , the synthesis of aspartokinases is under the control of end product repression: threonine-sensitive enzyme by threonine and isoleucine, and lysine-sensitive one by lysine. A third enzyme found in E. coli K12 is reported to be repressed by methionine (11) .
In this respect, the increase and decrease of aspartokinase in carrot root tissue during culture (Fig. 1) could be a reflection of change in endogenous amino acid level, i.e. a rapid initiation of protein synthesis which occurs immediately after slicing and culture (7) could result in a lowered amino acid level, leading to a derepression of the enzyme. Repression might take place when the enzyme is synthesized in a sufficient amount to allow amino acid production to surpass consumption. Such an oscillatory repression has been suggested by Masters and Pardee (8) .
Work supporting this hypothesis is in progress.
